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Mitsuo Suzuki* : A new fossil wood of Paraphyllanthoxylon 
(Euphorbiaceae) from the Miocene of Kobe 

(Pis. VI & VII) 

About 56 years ago, a large silicified trunk was discovered in the Miocene 
strata at a site of track-laying work of Kobe Dentetsu in Kobe City. The fossil 
trunk is very large in size with 80 and 120 cm in diameters and 230 cm in height. 
It had been kept as an ornamental stone at a garden of a private hospital in 
the city until it was presented to the Kobe Municipal Arboretum in January of 
this year. Because the preservation of the internal structure of the fossil is 
fairly good, I can fortunately study and describe it as a new species of the 
Euphorbiaceae, Paraphyllanthoxylon kobense. This species shows the closest 
resemblance in many anatomical features with Paraphyllanthoxylon pseudo- 
hobashiraishi (Ogura) Madel (= Phyllanthinium pseudo-hobashiraishi Ogura) 
discovered from the Palaeogene of Najima and Tobata, Fukuoka Prefecture 
(Ogura 1932b, Watari 1943, Madel 1962). Fossil woods of the Euphorbiaceae 
are rather rare from the Tertiary of Japan, while Watari (1956) reported an 
occurrence of Aleurites miocenica Watari from the Miocene of Ishikawa Prefecture. 

Paraphyllanthoxylon kobense M. Suzuki, sp. nov. Pis. VI & VII. 

Material: The specimen, No. 67001 (holotype), is a large silicified trunk, 
80 and 120 cm in diameters and 230 cm in height. The preservation of internal 
structure is fairly good but it is more or less crushed radially and tangentially. 
Therefore, some measured characteristics such as width of growth rings, pore 
density, pore size and the density of rays may be more or less different from 
the true value. 

Locality: Suzurandai, Kobe, Hyogo Prefecture. 

Horizon: Shirakawa Formation, Kobe Group (Miocene). 

Holotype: The holotype thin sections are deposited in the Fossil Plant 
Collection, College of Liberal Arts, Kanazawa University. Isotype thin sections 
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and the silicified trunk are deposited in the Forest Museum, Kobe Municipal 
Arboretum. 

Description: Wood diffuse porous. Growth rings faintly distinct, because 
the pore size and its density quite similar between in the late wood and in the 
following early wood; width fairly uniform, 1.2-3.8 mm wide. Pores evenly 
distributed and numerous, 50-82 pores (mean 59.6 pores) or 19-28 multiple pore 
groups in a square mm. Pores usually in multiples with 2-5 pores (mostly 3 
or 2 pores) or sometimes solitary. The multiples mostly in radial row and the 
outline of multiple pores are radially long elliptical as if it were a single pore; 
fairly uniform in size. Solitary pores radially elongated elliptical and modelately 
large, about 180 and 120 pm in radial and tangential diameters respectively; 
thin-walled. Vessel elements moderately short, 420-700 (mean 558) pm long; 
end walls oblique with exclusively simple perforation plates. Intervessel pits 
dense and alternate in arrangement; horizontally elongated polygonal in outline; 
about 8 and 10 pm in vertical and horizontal diameters respectively; apertures 
slit-like and horizontally orientated. Spiral thickenings invisible. Thin-walled 
tyloses often present as if they were septa of vessels. 

Wood fibers constitute the ground mass of the wood; septate; polygonal in 
cross section, 10-25 pm in diameter with walls of 2-5 pm thick. 

Wood parenchyma scanty paratracheal; almost same size with wood fibers in 
cross section; sometimes with crystals. 

Rays heterogeneous; 8-11 rays per mm length in tangential section; uni- 
seriate or multiseriate. Multiseriate rays 2-4, mostly 3 or 4, cells wide. Uni- 
seriate rays 20-30 (mean 23.1) pm and multiseriate ones 45-70 (mean 61.1) pm 
or more, rarely up to 100 pm, in width. Rays 120-1000, mostly 250-700 (mean 
497) pm and sometimes up to 1200 pm or more in height. Multiseriate rays 
constitute from uniseriate wings of 1-6, mostly 1-4, cells high and central cores 
of multiseriate parts. Uniseriate rays and uniseriate wings consist of wholly 
upright cells; 8-25, 25-100 and 20-75 pm in tangential, vertical and radial dia¬ 
meters respectively. Central cores consist of procumbent cells; 8-20, 10-28 and 
40-200 pm in tangential, vertical and radial diameters respectively. Crystals 
often present in the upright cells. Pits between upright cells and vessels oval 
or horizontally long elliptical in outline; about 8 and 8-20 pm in vertical and 
horizontal diameters respectively; arranged alternately and sometimes nearly in 
scalariform. 
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Affinity The outstanding anatomical features of the present fossil are as 
follows: (1) pores are quite evenly distributed and fairly numerous, (2) pores 
are medium size and usually in radial multiples, (3) a multiple pore group 
looks like a single pore with elliptical outline, (4) vessels have simple per¬ 
forations and alternately arranged intervessel pits, (5) wood fibers are septate, 
and (6) rays are typically heterogeneous with 1-4 cells wide. These and many 
other features of the fossil mostly agree with those of Paraphyllanthoxylon 
( Phyllanthinium ) pseudo-hobashiraishi (Ogura) Madel (Ogura 1932b, Madel 
1962). It was discovered from the Palaeogene of Najima, near Fukuoka City, 
where a famous large silicified trunk named “Hobashiraishi”, Quercinium hoba- 
shiraishi Ogura (1932a), is lying at the seashore and kept as a national monument. 
Eleven years after the discovery, Watari (1943) also found a large silicified 
trunk of the species from the Palaeogene of Tobata City, Fukuoka Prefecture. 
On the other hand, Watari (1956) reported an occurrence of large trunk of 
Aleurites miocenica Watari in the Miocene of Oosugidani, Ishikawa Prefecture. 
Its wood structure is quite different and easily distinguishable from the present 
fossil by its ring porosity and uniseriate rays. Therefore, only two species of 
euphorbiaceous fossil wood, which are mentioned above, have been hitherto 
reported from the Tertiary of Japan. 

As is generally known, the wood structures in the Euphorbiaceae are full of 
variety and heterogeneous. In a revisional study on fossil wood of the family, 
Madel (1962) offers to classify the fossils into four groups of form-genera basing 
on the differences in anatomical characteristics of the living woods. The four 
groups are as follows: (1) Putranjiva- group with Putranjivoxylon Ramanujam, 
(2) Glochidion- group with Paraphyllanthoxylon Bailey and Securinegoxylon 
Madel, (3) Bridelia-gro\ip with Bridelioxylon Ramanujam, and (4) Crotonoideae- 
group with Euphorbioxylon Felix, Heveoxylon Kruse and Aleuritoxylon Madel, 
while some fossil species are left as undefinited ones. When we consider the 
anatomical features of the present fossil, it will be easily understandable that 
the fossil surely belongs to Paraphyllanthoxylon of the second group, because 
it has septate fibers, exclusively simple perforations, rather scarce wood paren¬ 
chyma and distinct heterogeneous rays. According to Madel (1962) and Daniou 
& Duperon-Laudoueneix (1978), there are about 13 species of Paraphyllan¬ 
thoxylon. Four species are known from North America. P. arizonense Bailey 
(1924) is from the Cretaceous of Arizona; it differs from the present fossil 
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in its fewer pores and wider rays. P. pfefferi (Platen) Madel (Platen 1908, 
Madel 1962) is from the Neogene of California; it also differs in its larger pore 
number of multiples. P. idahoense Spackman (1948) is from the Cretaceous of 
Idaho; although it shows some resemblance to the present fossil, it differs in its 
moniliform outline of multiple pores according to the round outline of each pore, 
while that of the present fossil is elliptical. P. alabamense Cahoon (1972) is 
from the Upper Cretaceous of Alabama; it differs in its fewer pores and lower 
uniseriate wings of multiseriate rays. On the other hand, four species are known 
from Europe under the generic name, Paraphyllanthoxylon. P. lignitum Duperon- 
Laudoueneix (Daniou & Duperon-Laudoueneix 1978) is from the Eocene of 
Charente, France; it differs from the present fossil in its large pore number in 
multiples and wider rays. Although I can not quote the original literature on 
two fossils from the Tertiary of France, P. yvardi Koeniguer and P. teldense 
Prive, it will be reasonable to consider that those two fossils do not belong to 
Paraphyllanthoxylon but to other genera, because Daniou & Duperon-Laudoue¬ 
neix (1978) say that the former species has non-septate fibers and the latter has 
scalariform perforations. Then they also introduce an occurrence of P. romanicum 
Petrescu from the Upper Cretaceous of Romania, and the species may also differ 
from the present fossil in its larger pores. Three species of Paraphyllanthoxylon 
and one species of Phyllanthinium are known from India. Paraphyllanthoxylon 
tertiarum (Ramanujam) Madel (Ramanujam 1956, Madel 1962) is discovered 
from the Neogene of Madras; it differs from the present fossil in its absence 
both of tyloses in vessels and crystals in ray cells. P. sahnii (Prakash) Madel 
(Prakash 1958, Madel 1962) is from the Palaeogene of Madhya Pradesh; it 
differs also in its fewer pores and wider rays. P. keriense Dayal (1968) is 
from the Eocene of Madhya Pradesh; it differs in its very few pores. Although 
Phyllanthinium bangalamodense Navale (1960) is classified into the same genus 
with P. pseudo-hoboshiraishi, which shows the closest resemblance with the 
present fossil, it is quite different from the present fossil in very fewer pores, 
abundant wood parenchyma and others. Only one species, Paraphyllanthoxylon. 
capense Madel (1962) is known from the Upper Cretaceous of South Africa; it 
fairly resembles the present fossil in several features but also differs in its 
fewer pores and absence of crystals in ray cells. The Japanese fossil, Paraphyl¬ 
lanthoxylon pseudo-hobashiraishi (Ogura) Madel shows the closest resemblance 
to the present fossil and it differs only in some minute anatomical features, i. e., 
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a little fewer pore density (23-40 pores per square mm) and the less degree of 
heterogeneity of rays (uniseriate wings of multiseriate rays mostly 1-2 cells 
high). Therefore, the present fossil seems to be anew member of Paraphyllan- 
thoxylon and a closely related species to P. pseudo-hobashiraishi. 

The investigation on wood structure of some living euphorbiaceous represen¬ 
tatives indicates that the wood structure of the present fossil and P. pseudo- 
hobashiraishi fairly resemble those of Bishoffia, Phyllanthus, Glochidion and some 
others which are distributed mainly in tropics and subtropics, and quite different 
from those of the species which are distributed in the warm temperate region 
in Japan. Therefore, the occurrence of the present fossil may indicate the presence 
of the warmer climate in the Miocene than the present in Japan. 
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Explanation of Plates YI & VII 

PI. VI. Paraphyllanthoxylon kobense M. Suzuki. 

1: Cross section (x 40) showing diffused arrangement of medium size pores. 
2: Cross section (x 100) showing multiple pores with two to several pores. 
3: Tangential section (xlOO) showing 1-4 seriate heterogeneous rays. 

PI. VII. Paraphyllanthoxylon kobense M. Suzuki. 

4: Radial section (x 100) showing wood parenchyma with chambered crys¬ 
tals. 5: Radial section (x 200) showing upright cells with crystals. 7: 
Radial section (xlOO) showing alternate intervessel pits. 8: Radial section 
(xlOO) showing a simple perforation (S) and thin-walled tyloses (T) in 
vessels. 

* * * * 
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